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U.S.A. 


Dear Paul 


I enclose a very rough draft of the first 80 pages or so of the book together 
with the uncorrected disk. Feel free to put in further corrections and 
additional material and so on as you see fit. 


I would estimate that the present material would constitute something a bit 
more than a quarter of the whole book. Perhaps it would be useful if I 
sketch out very briefly my ideas for the other sections. In what follows I 
will refer to as my PSA paper as A, my Oxford Conference paper as B and 
my paper in Studies as C. 


Chapter 6 will continue with a fairly standard presentation of canonical field 
quantization for the Shrodinger field, the Klein-Gordon field and the Dirac 
field at roughly the level of Wentzel, i.e. using box normalization and 
Fourier series decomposition rather than Fourier integrals. The Klein-Gordon 
and Dirac equations will already have been discussed as one-particle 
equations in chapter 5 (still to be written) in which the connection with the 
unitary representations of the Poincare group will be made clear and also 
the question of one particle localization will be analysed. There will follow 
a very brief discussion on path integrals without any attention to 
mathematical rigour or the functional calculus, and in Section 6.4 on 
axiomatics, I want to try and set down what the axiomaticon constructive 
approach to field theory consists in rather than analysing the Wightman or 
Haag-Kastler axioms in detail. So this will be a short section and 
essentially non- technical. In Chapter 7 I will discuss the wave particle 
duality issue essentially for noninteracting fields and based on my A and B, 
paying particular attention to the distinction between the spatial argument 
of the relativistic wave equations and the positional arguments for the one- 
particle relativistic equations transformed in the manner of Foldy and 
Wouthuysen. Chapter 8 will continue with the free fields,discussing vacuum 
fluctuations of localised field strengths,the question of coherent states the 
uncertain relation between particle number and phase, etc, and also a brief 
presentation of the physics of the Casimir effect. Chapter 9 will be 
concerned with interacting fields. The presentation will consist of 
analysing the N particles on a string problem as a simple model of the 
phonon, and contrast drawn between this quasi-particle and the original 
particles on the string. As a second example I will consider the theory of 
weakly interacting bosonic particle assemblies, where a linearized version of 
the interaction problem can be subjected to a normal mode analysis, and the 
notion of a quasi- particle extracted even for the interacting situation. All 
this of course is nonrelativistic and will lead on to discussion of the 
Feynman diagrams presented in terms of the solution of the Shrodinger 
equation using Green's functions and propagators with some quantitative 
remarks about the electron-positron field in the style of Feynman's original 
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paper. The relation, if any, of virtual particles to the vacuum fluctuation 
phenomena discussed in chapter 8 will be analysed together with the 
elementary uncertainty relation arguments for the range of nuclear forces, 
and the production of real particles by confinement of a field to within its 
own Compton wavelength. Finally I will explain the connection between 
Feynman propagators and vacuum expectation values of time-ordered 
products so that a statement can be made of the Dyson-Wick re-ordering 
theorem, perhaps taking QED as an example. In chapter 10 I would propose 
an initial anaylsis of the renormalisation procedure, analysis of the nested 
and overlapping divergencies, etc., together with the identification of the 
primitive divergent diagrams. This will set the scene for the Chapter on 
renormalization. I wouldn't propose giving any proof that all divergencies 
can be elimated, but merely indicate the different approaches, including 
Substractions, counter terms, regularisations, etc., and present your own 
discussion of running coupling constants, the way they are connected to the 
renomalization group and the question of Landau singularities, which you 
dealt with very well in your own paper. Chapter 11 is essentially on topics 
connected with gauge field theories. I think we must deal with these topics, 
but only to highlight their methodological and philosophical significance, not 
to go into any technical detail, the level being roughly that of Aitchison in 
his delightful introduction to gauge field theories. Chapter 12 would be 
based on my own A and B with discussions about active and passive 
interpretations of symmetry and the different senses of the term unification 
as in my review article in BJPS. Chaper 13 will follow almost directly the 
discussion of my C. I don't think we need be any more technical than in 
that reference and more or less reproduce that material as it stands. 
Chapter 14 is I think essential to include in a book of this sort, which would 
relate to the ultimate nature of space and time and the question of the 
origin of the universe as a vacuum fluctuation,and is concerned with topics 
which you might have many interesting things to contribute to yourself. The 
final chapter 15 will simply be a short summary. 


It should be clear that the most technical chapters will be Chapter 5, 
Chapter 10, Chapter 11 and Chapter 14, but as far as possible I would 
suggest keeping the mathematical level roughly the same as in the part 
already written. We certainly don't want to end up just competing with 
standard texts on gauge field theory. 


Let me know what you think of all this. On a quite different point we have 
now invited John Earman to give his lectures in Cambridge on Tuesday and 
Wednesday,24 and 25 May. I am delighted to say he has accepted. 


Give my best regards to Chantel and the boys,and wishing you all a happy 
New Year. With best regards, 


Yours sincerely 


Michael 
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mathematical rigour or the functional calculus, and in Section 6.4 on 
axiomatics, I want to try and set down what the axiomaticon constructive 
approach to field theory consists in rather than analysing the Wightman or 
Haag-Kastler axioms in detail. So this will be a short section and 
essentially non- technical. In Chapter 7 I will discuss the wave particle 
duality issue essentially for noninteracting fields and based on my A and B, 
paying particular attention to the distinction between the spatial argument 
of the relativistic wave equations and the positional arguments for the one- 
particle relativistic equations transformed in the manner of Foldy and 
Wouthuysen. Chapter 8 will continue with the free fields,discussing vacuum 
fluctuations of localised field strengths,the question of coherent states the 
uncertain relation between particle number and phase, etc, and also a brief 
presentation of the physics of the Casimir effect. Chapter 9 will be 
concerned with interacting fields. The presentation will consist of 
analysing the N particles on a string problem as a simple model of the 
phonon, and contrast drawn between this quasi-particle and the original 
particles on the string. As a second example I will consider the theory of 
weakly interacting bosonic particle assemblies, where a linearized version of 
the interaction problem can be subjected to a normal mode analysis, and the 
notion of a quasi- particle extracted even for the interacting situation. All 
this of course is nonrelativistic and will lead on to discussion of the 
Feynman diagrams presented in terms of the solution of the Shrodinger 
equation using Green's functions and propagators with some quantitative 
remarks about the electron-positron field in the style of Feynman's original 
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paper. The relation, if any, of virtual particles to the vacuum fluctuation 
phenomena discussed in chapter 8 will be analysed together with the 
elementary uncertainty relation arguments for the range of nuclear forces, 
and the production of real particles by confinement of a field to within its 
own Compton wavelength. Finally I will explain the connection between 
Feynman propagators and vacuum expectation values of time-ordered 
products so that a statement can be made of the Dyson-Wick re-ordering 
theorem, perhaps taking QED as an example. In chapter 10 I would propose 
an initial anayisis of the renormalisation procedure, analysis of the nested 
and overlapping divergencies, etc., together with the identification of the 
primitive divergent diagrams. This will set the scene for the Chapter on 
renormalization. I wouldn't propose giving any proof that all divergencies 
can be elimated, but merely indicate the different approaches, including 
substractions, counter terms, regularisations, etc., and present your own 
discussion of running coupling constants, the way they are connected to the 
renomalization group and the question of Landau singularities, which you 
dealt with very well in your own paper. Chapter 11 is essentially on topics 
connected with gauge field theories. I think we must deal with these topics, 
but only to highlight their methodological and philosophical significance, not 
to go into any technical detail, the level being roughly that of Aitchison in 
his delightful introduction to gauge field theories. Chapter 12 would be 
based on my own A and B with discussions about active and passive 
interpretations of symmetry and the different senses of the term unification 
as in my review article in BJPS. Chaper 13 will follow almost directly the 
discussion of my C. I don't think we need: be any more technical than in 
that reference and more or less reproduce that material as it stands. 
Chapter 14 is I think essential to include in a book of this sort, which would 
relate to the ultimate nature of space and time and the question of the 
origin of the universe as a vacuum fluctuation,and is concerned with topics 
which you might have many interesting things to contribute to yourself. The 
final chapter 15 will simply be a short summary. 


It should be clear that the most technical chapters will be Chapter 5, 
Chapter 10, Chapter 11 and Chapter 14, but as far as possible I would 
suggest keeping the mathematical level roughly the same as in the part 
already written. We certainly don't want to end up just competing with 
standard texts on gauge field theory. 


Let me know what you think of all this. On a quite different point we have 
now invited John Earman to give his lectures in Cambridge on Tuesday and 
Wednesday,24 and 25 May. I am delighted to say he has accepted. 


Give my best regards to Chantel and the boys,and wishing you all a happy 
New Year. With best regards, 


Yours sincerely 


Micheel 
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Feynman diagrams presented in terms of the solution of the Shrodinger 
equation using Green's functions and propagators with some quantitative 
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can be elimated, but merely indicate the different approaches, including 
substractions, counter terms, regularisations, etc., and present your own 
discussion of running coupling constants, the way they are connected to the 
renomalization group and the question of Landau singularities, which you 
dealt with very well in your own paper. Chapter 11 is essentially on topics 
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but only to highlight their methodological and philosophical significance, not 
to go into any technical detail, the level being roughly that of Aitchison in 
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based on my own A and B with discussions about active and passive 
interpretations of symmetry and the different senses of the term unification 
as in my review article in BJPS. Chaper 13 will follow almost directly the 
discussion of my C. I don't think we need be any more technical than in 
that reference and more or less reproduce that material as it stands. 
Chapter 14 is I think essential to include in a book of this sort, which would 
relate to the ultimate nature of space and time and the question of the 
origin of the universe as a vacuum fluctuation,and is concerned with topics 
which you might have many interesting things to contribute to yourself. The 
final chapter 15 will simply be a short summary. 


It should be clear that the most technical chapters will be Chapter 5, 
Chapter 10, Chapter 11 and Chapter 14, but as far as possible I would 
suggest keeping the mathematical level roughly the same as in the part 
already written. We certainly don't want to end up just competing with 
standard texts on gauge field theory. , ' 


Let me know what you think of all this. Ona quite different point we have 
now invited John Earman to give his lectures in Cambridge on Tuesday and 
Wednesday,24 and 25 May. I am delighted to say he has accepted. 


Give my best regards to Chantel and the boys,and wishing you all a happy 
New Year. With best regards, 
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